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The Nottingham Fatigue After Stroke (NotFAST) Study: Results from follow-up  
six months after stroke 
Abstract 1 
Background: Post-stroke fatigue is common and disabling. 2 
Objectives: The aim of NotFAST was to examine factors associated with fatigue in stroke 3 
survivors without depression, six months after stroke.  4 
Methods: Participants were recruited from four UK stroke units. Those with high levels of 5 
depressive symptoms (score ≥7 on Brief Assessment Schedule Depression Cards) or aphasia 6 
were excluded. Follow-up assessment was conducted at six months after stroke. They were 7 
assessed on the Fatigue Severity Scale, Rivermead Mobility Index, Nottingham Extended 8 
Activities of Daily Living scale, Barthel Index, Beck Anxiety Index, Brief Assessment 9 
Schedule Depression Cards, Impact of Event Scale-Revised, and Sleep Hygiene Index. 10 
Results: Of the 371 participants recruited, 263 (71%) were contacted at six months after 11 
stroke and 213 (57%) returned questionnaires. Approximately half (n=109, 51%) reported 12 
fatigue at six months. Of those reporting fatigue initially (n=88), 61 (69%) continued to 13 
report fatigue. De novo fatigue was reported by 48 (38%) of those not fatigued initially. 14 
Lower Nottingham Extended Activities of Daily Living scores and higher Beck Anxiety 15 
Index scores were independently associated with fatigue at six months.  16 
Conclusions: Half the stroke survivors reported fatigue at six months post-stroke. Reduced 17 
independence in activities of daily living and higher anxiety levels were associated with the 18 
level of fatigue. Persistent and delayed onset fatigue may affect independence and 19 
participation in rehabilitation, and these findings should be used to inform the development of 20 
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Introduction  25 
Post-stroke fatigue (PSF) is common and adversely affects participation in rehabilitation, 26 
daily occupational performance, return to work, and quality of life (1-3). In a survey of unmet 27 
needs after stroke, 43% of respondents reported that they had inadequate support to manage 28 
their fatigue (4). Yet, despite being an important clinical issue, there is a dearth of evidence-29 
based recommendations for the prevention, treatment and management of PSF (5). 30 
The course of fatigue for individual stroke survivors may vary. A recent review reported that 31 
approximately one third of participants who reported PSF early after stroke (within the first 32 
three months) experienced fatigue resolution by 12 months. However, some (12-58%) of 33 
those without PSF in the early stages of recovery subsequently developed fatigue during the 34 
following 12 months (6). For some stroke survivors, fatigue remained a persistent problem, in 35 
excess of 36 months post-stroke (7).  36 
The association between depressive symptoms and fatigue has been established (7, 8), but 37 
evidence for other factors associated with PSF is often conflicting. Therefore, the overall aim 38 
of the Nottingham Fatigue After Stroke (NotFAST) study was to identify factors associated 39 
with fatigue, in a sample of stroke survivors without depression. 40 
In our previous study, we investigated the factors affecting fatigue at four to six weeks 41 
following stroke onset (n=268), these results have been reported in detail elsewhere (9). In 42 
summary, 115 (43%) participants reported fatigue, of whom 71 (62%) identified this as a 43 
post-stroke symptom. Multivariate analysis, using the Fatigue Severity Scale as the outcome 44 
variable, found that pre-stroke fatigue, having a spouse/partner, lower Rivermead Mobility 45 
Index score, higher Brief Assessment Schedule Depression Cards score, and higher Beck 46 
Anxiety Index scores were independently associated with post-stroke fatigue.  47 
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The aim of the study was to investigate factors associated with fatigue at six months post-48 
stroke. 49 
Materials and methods 50 
Ethical approval was obtained (NHS Health Research Authority Research Ethics Committee 51 
13/EM/0187) and all procedures followed were in accordance with their guidelines. 52 
NotFAST was a multi-centre, longitudinal cohort study; the methodology has been reported 53 
previously (9). Participants were recruited from four UK inpatient stroke services 54 
(Nottingham University Hospitals, University Hospitals of Leicester, University College 55 
London Hospitals and Salford Royal Hospital) over an 18-month period. Eligible participants 56 
had a clinical diagnosis of first stroke, were aged 18 years or over, and gave written consent. 57 
Participants were ineligible if they were unable to read or speak English sufficient to 58 
complete questionnaires or had a documented diagnosis of dementia.  59 
Participants were screened for dysphasia using the Sheffield Screening Test for Acquired 60 
Language Disorders (10), and for depressive symptoms using the Brief Assessment Schedule 61 
Depression Cards (BASDEC) (11). Where there was significant dysphasia, i.e. those scoring 62 
below the age-recommended thresholds (10), or a BASDEC score consistent with a diagnosis 63 
of depression (≥7) (11), participants were excluded. 64 
Remaining participants were assessed on the following measures, four to six weeks following 65 
stroke onset, and again by postal questionnaire at six months after stroke:  66 
The Fatigue Severity Scale (FSS) of the Fatigue Assessment Inventory – nine item version 67 
(12) was used to assess the severity of fatigue. Scores range from 7 to 63, with higher scores 68 
indicative of greater fatigue. A score >36 was used to indicate clinically significant fatigue, 69 
based on previous research. (13)  70 
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Mobility was assessed using the Rivermead Mobility Index (14) (score 0-15), and 71 
independence in activities of daily living (ADLs) using the Barthel Index (15) (score 0-20) 72 
for personal care, and the Nottingham Extended Activities of Daily Living scale (16) (score 73 
0-22) for instrumental activities of daily living. Sleep was assessed using the Sleep Hygiene 74 
Index (17) (score 0-52), with higher scores indicative of poorer sleep practices. Mood and 75 
emotional factors were assessed using the Brief Assessment Schedule Depression Cards 76 
(BASDEC) (11) (score 0 to 21) to detect depressive symptoms, Beck Anxiety Inventory (18) 77 
(score 0-63) to measure anxiety, and the Impact of Event Scale – Revised (19) (score 0-88) to 78 
detect post-traumatic stress. Higher scores are indicative of greater depression, greateranxiety 79 
and greater distress arising from traumatic events, respectively. 80 
 81 
In order to maximise return of six-month postal questionnaires, the research team; checked 82 
with each participant’s general practitioner that they were still alive and at the same address; 83 
provided stamped addressed return envelopes: undertook follow-up telephone calls to prompt 84 
participants (if questionnaires were not returned within three weeks); and offered telephone 85 
or face-to-face support to aid questionnaire completion. Where returned questionnaires were 86 
incomplete, participants were contacted by telephone to collect any missing information. 87 
Statistical analysis 88 
Data analyses were undertaken using IBM SPSS Statistics software version 22. Where ≤10% 89 
of data was missing for a measure, and participants were not contactable, the missing values 90 
were assigned the mean score of items that they had completed on the measure. If >10% of 91 
answers for a measure were missing, this item was omitted from the analyses.  92 
Pearson’s chi-square (using Yates’ Correction for Continuity where applicable) and t-tests 93 
were used to compare the characteristics of participants who completed questionnaires with 94 
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those who did not. An explanatory model was developed whereby those variables that were 95 
statistically significant in univariate analyses (p≤0.05) were entered into a multivariable 96 
linear regression model. A step-wise modelling procedure was followed to obtain a final 97 
model including only statistically significant (p≤0.05) variables.  98 
Results 99 
Of the 371 participants recruited to the NotFAST study, 263 (71%) were sent questionnaires 100 
at six months post-stroke (Figure 1). Two hundred and thirteen (57%) questionnaires were 101 
returned; 50 (13%) withdrew or did not respond. The mean number of days post-stroke at 102 
which questionnaires were completed was 198 (SD 29.69, range 162 to 430). 103 
 [Figure 1: Study recruitment and retention] 104 
Demographic and clinical characteristics of participants and those who did not return six- 105 
month follow-up questionnaires are presented in Table 1. 106 
[Table 1: Demographic and clinical characteristics of participants who completed, and those 107 
who did not complete, six-month follow-up questionnaires] 108 
The characteristics of those who completed follow-up were comparable to those who did not, 109 
except for age. Participants who completed follow-up were significantly older (68.8 years, 110 
SD 12.36) than non-respondents (62.8 years, SD 17.2) (p=0.03).  111 
The results of the completed questionnaire measures at initial assessment and at six months 112 
are shown in Table 2. NEADL and RMI scores were significantly higher at six months 113 
(p<0.001) than at four to six weeks post-stroke. Mood and sleep hygiene measure scores at 114 
six months did not differ significantly from those at four to six weeks after stroke.  115 
7 
 
[Table 2: Distribution of questionnaire scores for participants who completed six-month 116 
follow-up] 117 
Mean FSS scores were significantly higher at six months post-stroke than at four to six weeks 118 
(p=0.002). However, the proportion of participants reporting significant fatigue at six months 119 
was 51% (n=109), which was not significantly different (p=0.07) from the proportion at four 120 
to six weeks (n=115, 43%). Of those who reported fatigue initially (n=88), 61 (69%) 121 
continued to report fatigue. A further 48 (38%) of those who were not fatigued previously 122 
(n=125) reported ‘de novo’ (new) fatigue at six months (p=0.02). 123 
Factors associated with fatigue at six months after stroke 124 
Univariate analysis found higher FSS scores at six months to be associated with lower scores 125 
on the RMI, NEADL and BI (p< 0.001) and with higher scores on the BASDEC, BAI, IES-R 126 
and SHI (p<0.001) (Tables 3 and 4). No other demographic or clinical characteristics were 127 
significantly associated with FSS scores at six months. 128 
[Table 3: Relationship between fatigue and continuous variables at six-month follow-up] 129 
[Table 4: Relationship between fatigue and categorical variables at six-month follow-up] 130 
Factors independently associated with fatigue at six months after stroke 131 
Multiple linear regression analysis was conducted using FSS score as the dependent variable, 132 
and variables found to be significantly associated with fatigue in the univariate analyses as 133 
independent variables. 134 
In the final model (Table 5), 33% of the variance in FSS scores at six months was accounted 135 
for by lower NEADL scale scores and higher BAI scores at six months. There was no 136 
difference in the overall model when repeated with a priori factors (age and gender). 137 
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[Tables 5: Multiple linear regression model for analysis of relationship between FSS score 138 
and other variables at six-month follow-up] 139 
Discussion 140 
We found that fatigue was common at six months post-stroke (51%), but less so than reported 141 
by Schepers et al. (20) (64%) and by van de Port et al. (3) (68%). Both of these studies were 142 
conducted in rehabilitation settings and , both assessed fatigue at six months post-stroke using 143 
the FSS. However, neither of these studies excluded participants with high levels of 144 
depressive symptoms, which may account for the greater proportions of fatigue reported. 145 
Furthermore, Schepers et al. (20) also reported a higher proportion of participants with 146 
fatigue at study commencement (52%) compared with those in our cohort when assessed four 147 
to six weeks after stroke (43%) (9). 148 
The prevalence of fatigue at six months was also greater in our study than reported by 149 
Duncan et al. (21) (22%) and by Radman et al. (22) (30%). This is likely to be due to 150 
methodological differences. Duncan and colleagues used a case definition interview to define 151 
clinically significant fatigue, rather than a multi-item scale, and Radman et al. included 152 
people with less severe strokes (NIHSS score ≤3) than in our sample.  153 
Whilst we found the severity of fatigue to be greater at six months than at four to six weeks 154 
(9), the frequency of clinically significant fatigue was not significantly greater. A high 155 
proportion (69%) of those fatigued in the early stages of recovery remained fatigued at six 156 
months. New cases of fatigue (n=48) were reported, which is consistent with previous 157 
research (7). Our findings are broadly consistent with the time course of fatigue suggested by 158 
Wu et al. (6). Fatigue early in recovery may be a consequence of stroke-related biological 159 
factors, which have the potential to resolve, whilst longer-term fatigue may arise from 160 
chronic neurological deficit (6, 23).  161 
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A lower level of independence in ADLs was a significant independent predictor of fatigue in 162 
the multivariate analysis, despite generally low levels of impairment overall. This finding 163 
differs from that reported by Van de Port et al. (3), who found no significant association 164 
between instrumental ADLs and fatigue at six months after stroke, after controlling for the 165 
influence of depression and impaired motor function. It may be that instrumental ADLs (e.g. 166 
shopping and social activities) have greater energy demands, and are more affected by 167 
fatigue, than basic ADLs (e.g. washing and dressing) (3). Although we excluded participants 168 
with symptoms consistent with a diagnosis of depression, it may be that even low levels of 169 
depressive symptoms, along with environmental and behavioural factors, contribute to 170 
reduced activity and participation in ADLs (24). 171 
A strong statistical association was found between higher levels of anxiety symptoms and 172 
fatigue, which remained significant in the multivariate analysis. Other studies have reported a 173 
similar association between PSF and anxiety (22, 25, 26). A recent meta-analysis of 174 
psychological associations with PSF identified a trend towards an association between fatigue 175 
and anxiety, but noted that, due to their co-morbid relationship, the presence of depressive 176 
symptoms may confound the reporting of anxiety (27). Psychosocial and behavioural factors 177 
may also play an important role in sustaining and mediating responses to fatigue (6, 21). 178 
Further studies to investigate factors which may underpin or sustain fatigue are required. 179 
Our follow-up questionnaire return rate (81%) was comparable to that of other studies using 180 
similar approaches (1, 28), although not all outcome measures were fully completed. 181 
However, where possible, the impact of this was mitigated by contacting the participants for 182 
clarification of missing data. There was an accidental omission of the BAI from eight 183 
questionnaire packs. Another limitation was that the study was not sufficiently powered to 184 
enable all possible factors related to fatigue to be investigated. 185 
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Our choice of outcome measures for fatigue and anxiety may also be a limitation. The FSS is 186 
commonly used in stroke research, however there is no validated ‘cut-off’ score to define 187 
clinically significant fatigue after stroke. Yet the approach we used to define significant 188 
fatigue is consistent with other studies. Whilst it is possible that the association between 189 
fatigue and anxiety symptoms reflects the overlap between stroke symptoms and descriptions 190 
of physiological anxiety symptoms used in the BAI, our findings regarding anxiety are 191 
nonetheless consistent with those reported by others. 192 
 193 
Conclusions 194 
At six months after stroke, fatigue was common in those who had experienced minor to 195 
moderate stroke. In some cases, this persisted from the early stages of recovery, whilst for 196 
others it was new de novo fatigue. Fatigue was associated with reduced independence in 197 
ADLs and higher levels of anxiety symptoms. The persistence of fatigue at six months, and 198 
the potential for delayed onset of fatigue, has important clinical implications for participation 199 
and the recovery of stroke survivors in the long-term. These findings indicate that levels of 200 
fatigue should be reviewed and interventions to address fatigue should be considered. Future 201 
research should conduct further validation studies on the FSS as a measure of clinically 202 
significant fatigue after stroke. In addition, research is needed to identify whether treatments 203 
to reduce depression and anxiety and increase levels of independence in activities of daily 204 
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